Introduction
. It [8] [9] [10] . The ANF gene is considered as an excellent marker for the developing chamber myocardium during early stages of embryonic development [8] . We have recently shown that the ventricular myocardium of embryonic (E) day 11.5 heart harbours several undifferentiated cells that are positive for Nkx2. 5 and negative for ANF expression [11] . Further, we found that both Nkx2. 5 and ANF genes are expressed in differentiated cells of E11.5 myocardium in C3H/FeJ mice [11] . Consistent with our previous report, other studies have also documented the existence of undifferentiated myocardial cells in the mouse heart during E7. 75-16.5 as well as post-natal stages of development [11] [12] [13] [14] [15] [16] [6] , progenitor cells isolated from E9.5 mouse hearts were shown to exhibit a more restricted differentiation potential (e.g. myocytes and vascular cells) [13] . However, the differentiation potential of the Nkx2. 5 [11] .
is widely accepted that embryonic cardiac progenitor cells differ from differentiated myocytes in that they do not express typical myocyte contractile proteins such as myosin heavy chain (MHC), myosin light chain (MLC) or secretory proteins such as atrial natriuretic factor (ANF)
In the present study, we showed that several Nkx2. 5 (Fig. 2E-G) , cells expressing only the (Fig. 2G, J, M) (Fig. 3B) . (Fig. 3B ). 
Materials and methods

Experimental animals
1) MLC2V GCCAAGAAGCGGATA- GAAGG CTGTGGTTCAGGGCTCAGTC 2) ␣ Cardiac actin GGATTCTGGCGATGGT- GTAA CTCGTTGCCAATGGTGATGAC 3) Nkx2.5 CCCAAGTGCTCTCCT- GCTTTC
ATCTTGACCTGCGTGGACGT-GAGC 4) ANF CGTGCCCCGACCCACG-CCAGCATGGGCTCC
GGCTCCGAGGGCCAGC-GAGCAGAGCCCTCA
5) 18S TTGTTGGTTTTCG-GAACTGAGG
CATCGTTTATGGTCGGAAC-TACG
For a comparison, we also transfected the NEAD construct in cells derived from the whole ventricle preparations (combined right and left ventricles). There was no significant difference between the percentages of cells identified using the NEAD construct between the right ventricle and those identified from whole ventricle preparations
Fractionation and characterization of
Fig. 2 (A-F) Identification of Nkx2.5 ϩ and ANF Ϫ cells in E11.5 myocardium. (A, B) Low power views of a section simultaneously processed for Nkx2.5 (A) and ANF (B) staining. (C) Low power view of a control section incubated with secondary antibodies omitting primary antibodies. (D) Absence of ANF expression and presence of Nkx2.5 staining in cells flanking AVC (arrowheads) was confirmed by confocal microscopy. Cells positive for both Nkx2.5 and ANF are indicated by arrows. The location of AVC is indicated by an asterisk. (E-M) Subcellular localization of EGFP (E, H, K), DsRed (F, I, L) and nuclear DNA (G, J, M) in E11.5 ventricular cells transfected with the NEAD transgene. (E-
G) Nkx2.5 ϩ /ANF Ϫ cell, (H-J) Nkx2.5 Ϫ /ANF ϩ cell, (K-M) Nkx2.5 ϩ /ANF ϩ cell.
Scale bars: 100 m (A-C); 20 m (D); 20 m (E-M).
EGFP and DsRed (Nkx2.
reporter genes by FACS sorting (Fig. 4A) were negative for sarcomeric myosin (Fig. 5) .
Discussion
Several groups have documented the existence of undifferentiated cardiac progenitor cells during embryonic or post-natal stages of heart development [11] [12] [13] [14] [15] [16] . In this study, we showed that the 
